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(57) Abstract 

A method, system and apparatus for suturing tissue (Tl ), (T2) in an anatomical cavity during an endoscopic procedure includes a 
suturing instrument (36) extending through a portal in the anatomical caviry wall for manipulating a needle (10) to penetrate the tissue to 
form a looped portion of a length of suture material at an exit point in the tissue and to back the needle out of the tissue, and an anchor 
(28) applicr instrument (38) extending through another portal in the anatomical cavity wall for positioning an anchor in engagement with 
the looped portion of the suture material to allow the suture material to be Censioned and secured to adjustably approximate the tissue 
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What I Claim Is: 

1 . A method for suturing tissue in an anatomical cavity 
during an endoscopic procedure comprising the steps of 

penetrating the tissue at an entry point with a needle 
having a length of suture material attached thereto until a 
portion of the length of suture material has passed through 
the tissue and out of an exit point; 

engaging the length of suture material adjacent the exit 
point with an anchor; 

backing the needle proximally out of the tissue at the 
entry point while the anchor holds a portion of the length of 
suture material at the exit point; 

tensioning the length of suture material by pulling the 
length of suture material away from the entry point; and 

securing the length of suture material in the tensioned 
position. 

2. A method for suturing tissue as recited in claim 1 
wherein said securing step includes clamping the anchor to the 
length of suture material at the exit point. 

3. A method for suturing tissue as "recited in claim 1 
wherein said securing step includes clamping another anchor 
to the length of suture material at the entry point. 

4. A method for suturing tissue as recited in claim 1 
wherein the length of suture material has an enlarged proximal 
end and said tensioning step includes pulling the length of 
suture material away from the entry point to cause the 
enlarged proximal end to abut the tissue at the entry point. 

5. A method for suturing tissue as recited in claim 1 
wherein said penetrating, engaging, backing out and tensioning 
steps form a single stitch and further comprising repeating 
said penetrating, engaging, backing out and tensioning steps 
in sequence to form a plurality of stitches and thereafter 
performing said securing step. 
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6. A method for suturing tissue as recited in claim 5 
wherein said securing step includes clamping another anchor ' 
to the length of suture material at the entry point for the 

last stitch. 

7. A method for suturing tissue as recited in claim 1 
wherein said penetrating, engaging, backing out, tensioning 

and securing steps form a single stitch and further comprising | 
repeating said penetrating, engaging, backing out, tensioning I 
and securing steps in sequence to form a plurality stitches. 

8. A method for suturing tissue as recited in claim 7 j 
wherein said securing steps include clamping the anchor for [ 
each stitch to the length of suture material at the exit point f 
for each stitch. i 

i 

9 . A method for suturing tissue as recited in claim 1 [ 
and further comprising, after said penetrating step and before 

said engaging step, the step of proximally moving the needle 
a short distance to cause the portion of the length of suture 
material adjacent the exit point to move away from the needle 
to create a space therebetween. 

10. A method for suturing tissue as recited in claim 9 
wherein said engaging step includes positioning the anchor in 
the space between the portion of the length of suture material 
and the needle. 

11.. A method for suturing tissue as recited in claim 10 
wherein the needle has a sharp tip and the length of suture 
material is attached to the needle adjacent the sharp tip and 
wherein said proximally moving step includes moving the sharp 
tip proximally toward the exit point. 

12. A method f or ^suturing tissue as recited in claim 9 
wherein said engaging step includes positioning an anchor 
having a pair of spaced legs terminating at spaced distal ends 



i 



WO 94/15537 



PCT/US94/00048 



21 

such that the legs extend on opposite sides of the portion of 
the length of suture material spaced from the needle. 

13. A method for suturing tissue as recited in claim 11 
wherein said engaging step includes squeezing the legs of the 
anchor to cause the distal ends of the legs to be closed. 

14. A method for suturing tissue as recited in claim 13 
wherein said securing step includes squeezing the legs of the 
anchor to clamp the anchor to the length of suture material 
at the exit point. 

15. A method for suturing tissue as recited in claim 1 
and further comprising the step of hooking the length of 
suture material at the exit point prior to said engaging step. 

16. A method for suturing tissue as recited in claim 1 
further comprising the step of forming first and second spaced 
portals in a wall of the anatomical cavity and wherein said 
penetrating, backing out and tensioning steps are performed 
by a suturing instrument passing through the first portal and 
manipulated via a handle disposed externally of the anatomical 
cavity and said engaging step is performed by an anchor 
applier instrument holding a plurality of anchors passing 
through the second portal and manipulated via a handle 
disposed externally of the anatomical cavity. 

17 . A system for suturing tissue in an anatomical cavity 
during an endoscopic procedure comprising 

a needle having a body terminating at a sharp distal end 
for penetrating the tissue to be sutured and an opposing 
proximal end to be held for manipulating the needle body in 
the cavity through a first portal in a wall of the cavity; 

a length of suture material having a distal end attached 
to said needle body at an attachment position spaced from said 
needle proximal end by a distance greater than the thickness 
of the tissue to be sutured such that manipulation of said 
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needle body to cause said sharp distal end to penetrate 
forwardly through the tissue to be sutured at an entry point 
and out of an exit point pulls a portion of said length of 
suture material out of the exit point to form a loop of said 
length of suture material adjacent the exit point; and 

an applier instrument carrying a plurality of anchors for 
application at a distal end of said applier instrument, said 
anchors having a configuration to engage said loop of said 
suture material, said applier instrument being manipulated in 
the cavity through a second portal through the cavity wall to 
place one of said anchors in engagement with said loop of said 
suture material to hold said loop of said suture material when 
said needle body is withdrawn rearwardly from the tissue and 
away from the entry point. 

18. The system as recited in claim 17 wherein said 
anchors are clips having opposed legs movable to clamp said 
loop of said suture material. 

19. The system as recited in claim 17 wherein said 
anchors have a central portion with opposing ends having 
transverse dimensions larger than the transverse dimension of 
said central portion, said loop of said suture material 
extending around said central portion of said anchors. 

20. The system as recited in claim 17 wherein said 
applier instrument distal end includes a jaw tapering to a tip 
for hooking or holding said loop of said suture material. 

21. The system as recited in claim 17 wherein said 
applier instrument distal end includes opposed jaws, one of 
said jaws being longer than the other of said jaws and curving 
toward said other jaw to taper to a tip for hooking or holding 
said loop of said suture material. 

22. The system as recited in claim 17 wherein said 
needle includes an elongate operating member holding said 
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proximal end of said needle body and having a length to extend 
through the second portal - 

23. A suturing instrument fo"r use in suturing tissue in 
an anatomical cavity during an endoscopic procedure by 
inserting said suturing instrument through a portal in a wall 
of the anatomical cavity; said suturing instrument comprising 

a needle having a body terminating at a sharp distal end 
and an opposing proximal end; 

an elongate operating member having a distal end holding 
said needle body at said needle body proximal end and having 
a length to extend through the portal to a proximal end; 

a handle receiving said operating member proximal end for 
manipulating said needle body within the anatomical cavity; 
and 

a length of suture material having a distal end attached 
to said needle body at an attachment position spaced from said 
needle proximal end by a distance greater than the thickness 
of the tissue to be sutured such that manipulation of said 
needle body to cause said sharp distal end to penetrate 
forwardly through the tissue to be sutured at an entry point 
and out of an exit point pulls a portion ol said length of 
suture material out of the exit point to form a loop of said 
length of suture material adjacent the exit point, said length 
of suture material having an enlarged proximal end having a 
transverse dimension greater than the transverse dimension of 
said length of suture material. 

24. A suturing instrument as recited in claim 23 wherein 
said needle body proximal end is detachably held by said 
operating member distal end. 

25. A suturing instrument as recited in claim 24 wherein 
said operating member distal end includes opposed relatively 
movable jaws for holding said needle body proximal end. 
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26. A suturing instrument as recited in claim 24 wherein 
said operating member has a longitudinal axis, said needle 
body proximal end includes a shank having a longitudinal axis 
aligned with said operating member longitudinal axis, and said 
needle body has a portion curving away from said shank, said 
shank being held by said operating member distal end whereby 
rotation of said operating member about said operating member 
longitudinal axis adjusts the position of said needle body to 
facilitate suturing. 

27. A suturing instrument as recited in claim 23 wherein 
said needle body is integrally, undetachably formed with said 
operating member. 

28. A suturing instrument as recited in claim 23 wherein 
said operating member has a longitudinal axis and said 
operating member proximal end is received in said handle to 
be selectively rotatable therein about said longitudinal axis . 

29. A suturing instrument as recited in claim 28 wherein 
said needle body proximal end is held by said operating member 
distal end at a position spaced from said longitudinal axis. 

30. A suturing instrument as recited in claim 23 wherein 
said operating member is tubular to form a lumen extending 
between said operating member proximal end distal ends 
providing communication with the anatomical cavity without 
removing said suturing instrument from the portal. 

31. A suturing instrument as recited in claim 23 and 
further comprising an electrical connector carried on said 
operating member proximal end to permit use of said needle 
body as a cautery. 

32. A suturing instrument as recited in claim 23 and 
further comprising a hollow safety shield movable between a 
distally extended protective position covering said needle 
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body and a proximally retracted operative position exposing 
said needle body. 

33. A suturing instrument as recited in claim 32 wherein 
said safety shield is mounted on said handle and includes 
means biasing said safety shield toward said extending 
protective position and a trigger for moving said safety 
shield to said retracted operative position against said bias 
means . 

34. A suturing instrument as recited in claim 23 wherein 
said needle body proximal end is movably held by said 
operating member distal end and further comprising control 
member means extending along said operating member from said 
needle body proximal end to said handle for moving said needle 
body relative to said operating member. 

35. A suturing instrument as recited in claim 34 wherein 
said needle body proximal end includes a ball, said operating 
member distal end includes a socket capturing said ball and 
said control member means includes a plurality of control 
members attached to said ball. 

36. An anchor applier instrument for use in suturing 
tissue in an anatomical cavity during an endoscopic procedure 
by inserting said anchor applier instrument through a portal 
in a wall of the anatomical cavity to engage a looped portion 
of a length of suture material, said anchor applier instrument 
comprising 

a barrel housing a plurality of anchors therein having 
a distal end for ejecting said anchors and a- length to extend 
through the portal to a proximal end; 

a handle receiving said barrel proximal end for 
manipulating said anchor applier instrument within the 
anatomical cavity; and 

an anchor receiver positioned at said barrel distal end 
for receiving anchors ejected therefrom, said anchor receiving 



WO 94/15537 



PCT/US94/00G4S 



26 

having a tapered tip for insertion in the looped portion of 
the length of suture material to position the looped portion 
in engagement with the anchor. 

37. An anchor applier instrument as recited in claim 36 
wherein said anchor receiver includes a pair of opposing jaws 
for receiving an anchor therebetween, one of said jaws 
extending beyond the other of said jaws to form said tapered 
tip. 

38. An anchor applier instrument as recited in claim 37 
wherein said barrel has a longitudinal axis and said opposing 
jaws are relatively movable laterally with respect to said 
barrel longitudinal axis. 

39. An anchor applier instrument as recited in claim 37 
wherein said barrel has a longitudinal axis and said opposing 
jaws are relatively movable along said barrel longitudinal 
axis . 

40. An anchor applier instrument as recited in claim 36 
wherein said anchor receiver includes a cradle for receiving 
an anchor therein and having a distal jaw forming said tapered 
tip. 
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